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(54) FLAME-RETARDANT THERMOPLASTIC RESIN MOLDING COMPOUND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a flame- 
retardant thermoplastic resin molding compound 
having excellent flame-retardant property. 
SOLUTION: This flame-retardant thermoplastic resin 



other than that shown by the formula (B), especially, 
the acid salt group is a metal sulfonate salt such as 
an alkali metal sulfonate salt group, etc., a metal 
phosphate salt, or a metal borate salt and/or (B) is at 
least a kind of thermoplastic resin selected from a 

styrene resin, a polyphenylene ether, and an aromatic polycarbonate, and, if necessary, 
0.1-100 pts.wt. flame-retarder (C) is compounded to 100 pts.wt. resin component 
comprising (A) and (B). 
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[0 0 5 3] *5HWIcfelt*!»E (C) ©jSJDWi, 
(A) £ ( B ) ■ ; *>-6.'a*«flS«» 1 0 0 HVfCtt u 
T, 1 -1 0 OliSTftU, »*KI41 ~5 OH 
SP, £IC»£U<I4, 3~2 0Mg|S, S*ff*U< 
14. 5-1 5I19T*4. 
[0 0 5 4] *5BWCfel\T, SlcKjBttiKttttoH 

^-5[Ri±^g^Ji^ici4. (d) s^ytmmzgz 

***ZttiH&t*i (D) 14. 7tfl'J>H^fA 
y, ^lii^t^S^y ^Mx^T^'tclHOffiiStt* 
7;i/ft Ka6Ht»*7i:ld:ffiK©«t 5> /j:KMOi?ffiT 

i4. rm&F*w*5 mmstmnm P . 4 3 7- 

4 5 5 (SiiffiJS (ft) ) j ICEK*Ht^4. 

[0055] y #5 y ^*»iuio-«*TiEa 

(7) . (8) \Zijkt. 
[0 0 5 6] 

Kb 9] 



+ CH2OH 
VHv-tfJtl-K 



ft H¥ 1 1 - 1 7 2 0 6 3 
12 



9 H OH / OH 



(8) 



[0 0 5 7]iE7i/-MSit 7i;-;k 0-0 
kV-jk uy-jk p-^k/-;^ 2, 5- 10 

*J*f-)Vs 3, S-v^^U-, 2, 3, 5-hUJ* 
3, 4, p-t-V*;i/ 
-, p-n-3f*?-;U-, p -Zk7-~7 'J;U-, p-7i 

— p- (2-7i-;kx^;u) -, o--fvyp 
. eji/-, p-^y^ntfju-, m — rv^ptvu-, p 

ra-Jk kWkW-^ /WKP4VX W^Jl 
JAftF, ifJl'SS/M*, P-th'P*->Mil, ^ 
3Mk p-tKP + y/<>yi-K p->7/-, & 

i/o->7;7iy-jk p-t Kp+->^>-tf>^;u 20 

*>^. p-th'P*y'Ot'>7vJ^>7SK, v£ 
P^+S'JUp-t h*P*v^>tf>*;U**- k 4- 

- t KO+i/7i^7iz;^7-f h, 4-fc 
KP*v7x-;k*X*>g?, 3L?)l 4-hKP*v 

7x-ju^7x7tx^.- ^, i;7x-;u 4-tKP*->7 

[0 0 5 8] ±IE7;kr i t KHI4. *JUA7;kxt K. 
7-fe h7;Uxt K, n-7P^t- ;k n-7*:J— 
;k -fV7"P/^-;k -f V 7*^7^5* tK, 3-^ 30 

?;u- n -7*^^— ;k ^>X7;kT : t K, p-hj;u 

7;kfbK, 2-7i-A7th7^ft KSTC**. 

[0059] *fiwic;fcuT£gicj!Si;-c ta?pg« 

'J^k7^ >97^7x. J|fJ*7"P5f h>i>68lin 
Z>-mi£fcte-im±<D4t-&MW<D (E) gfgyffJ£SE£ 

[0 0 6 0] ±15 (E) 0*Tt>, iMDKftttJttKOA 

[0 0 6 1 ] ia»KIR||Sltt»OA;i/7K>IKt UTI4RJ!5 
ftl 2-4 2 ©itaisia* U*. 0IJ 

Art. 57U>». su^>», avus?>^ 

6©&JW«0£JII£UTIi. y?9A, ±hU7A, A 
U9A. 7^->9A, ;b.lk>7A, S 

»si#&y, wic^r7»j>iiai», 7t7u>^^ 

*'>9A, 7xx7'J>K* J »kv9A, Xx7U>K7Jk 



[0 0 6 2] (E) (A) <t (B) fr&fcSfl 

m«»1 0-OMWICttLT. »£L<|iO. 01-5 
MSB, S-tffSL<|i. 0. 1~5B«g|5, 
U<I4, 0. -3~1«*fiPT**. 

[0 0 6 3] ^l:fcUT, iHmiZlfctT, h'J7v 

Ua->^;k ^'JA, 75SF*t*i, iKUJ^Op- 
- h y 7 3/*£fflKfr s»tfft4-«JH±©»: 

'ttflft&l (F) €iE^-rs^t*«T*-4. 

[0 0 6 4] (.F)-©«li. (A) t (B) y&^&S® 
KdWM 0 0fiag|5|CfcfLT« $?£L<liO. 00 1- 
4 0«»gp > EIC»*U<li > 1~2 0fi»g|5. 
*L<«, 5-1 OBSgPTfeS. 

[0 0 6 5] (F) iU©HJ7y>t»S*ft§« 

B. y >xngfloHiufttt£ ^T-Jioii«tt* iai_h 

>. TIES, (9) T^5n5^7A. TIES (10) T 
^SftS^kA*. *P> (6 0 0°CJU±T'^UA3^ 

fr^zttQMT.y^-Tiz&zsLm®) . Ties (1 

1 ) T^£tt3*75>*>7*k- h TIES (1 2) 
T^$ti*y>K*5 5>, TIES (13) t^ftS 

P^7*5>, TIES (14) TS;S:h**55>tl 
lit, TIES (15) f^n§BTky>^ilf§:i 
fi»5Btt©«WE«>&«ty 7 5 >->72 k 

[0 0 6 6] 
[ftl 0] 



N 



[0 0 6 7] 
[ft 1 1 ] 



( 8 ) 1 1-17 2 0 6 3 

13 14 
J*^ [0 0 6 8] 

H 2 N-C C C-NH 2 2 ] 

N N N (10) 

V T 



2 



6 ^ 



I 

N N N N 

NH-, OH 

[0 0 6 9]. [0 0 7 0] 

[ftl 3] V [ftl 4] 



H,N-C ^~ NH 



(12) 



2 on 2 ' , 

* N N N " ' N (13) 

NH 2 NH 2 
[0 0 7 1 ] [ft1 5] 

-HN-C C-NH-CH, -HN-C C-NH- 

I I ... 2 I . I... (14) 

I . I 

NH NH 

! " 'I 

[0 0 7 2] [ft! 6] 

i ..■ ••• 

•? ' 
^ Ct S 0 oo 

_ Afl _0-c C-0-*r,-0-C C " VirxV ? ' . 

a n c / \ c c-o- 



(15) 

o 

Y' 



CM, H 
tBt, Ar i - -(oW-®- , Ars = -<o}-C-(o)- 



[0 0 7 3] <F) £UT0a&*fc£tttt. &«Kfc 7AS = !>A. ifttt. KftW>,-Wt7>«>. K 



15 

■jw/, mit*wwb\ -mittix-**. iftfPA. 
it?y?xr>m<Dm£tz\z, -znbcDmsft (s 

ft) T-£y v ±fEftJHHN4, 7^5 = «> A, 

[0 0 7 4] (F) -tl/TO*>.ya->*W*. S i 0 
8 , RS i 0 3 /2v R 2 S i O, R,.S i p, /2 ©fll3t¥ffi 

€:ta*^*>i±TT# s = xyifflmn&m? % -> u a - 
>»»PW.u;t, Rli^^u*, ifMv t*p 

[0 0 7 5] CO±5«R^U,ar-:>*»ltt, ±IE©«JS. 

c £ led: U.#6jH* i-.. • o ; 
[0 0 7 6 ] .(F) £ UTOy U 3 ->^"W7Ki7|? "J 

*;wfy^p*#>T* y ■**jcfti;=ji*«> u a -> 
t-f;i/^*u< . ties ( r6) icisn^b^ 

[0 0 7 7] 

[fci 7] ■ 



S.iO- 



(16) 



[0 0 7 8] ±S*<£ R.(i, C 1 ~ 8 07Jl/*;i/«, C 
6-1 3(D7}J-Jl>m, TIES (1 7.0 (1 80 

z-frmtp *>m i4n s-a *fc i4 - ±.<ds 

[0 0 7 9] 
[fcl 8] 

? ? H « m 

-c s h 6 -o-tC-c = ch 2 ? ; 



[0 0 8 0] 
[fcl 9] 



CH« 



= CH- 



(18) 



[0 0 8 1 ] BuIEtt-^S-WJa- v^^^liJt 

14, 6 0 0~1 0 0 0 0 0 0-t>^7. (2 5 

°C) MfSU<. 4.6 ICJ? * U< 14 9 0 0 0 0 ~ 1 5 0 
0 0 01>>7-Z\ — £7. (2 5"C) T*4. 
[0 0 8 2] (F) 4UT«5^y*li, SiJtJBfl^BHb 

y 7"U >^»JT&3 b.fcK<b**Sfc£tt8« 
> 'JMff*K , MIC 14 tf=JU»*** UfcRft** 

*fc£»asr>y*##$u\ 



( 9 ) ftRW 1 1 - 1 7 2 0 6 3 

16 

[0 0 8 3] ±IEx7>^>y^U >?mit. P -TV^U 

;u h u * h*->->7>, t*-ju hj £p;i/->7>, t'_: 
h*>>->7>. t*-;|/hU> h^x->^>, r-**£ 

y p.*->^p tvi/h 'J * h**>->5 vno-bf-^a*^ 

->5X jS - ( 3 , 4I#y->^p/\t-»H X^;U 

MJ * h**>->7>. r -^'J -> h'^y^P t>HJ * 
ht->x7>, r K*->7°P kf;i/ h 'J x h+-> 

10 ;u) r-75V^p t;k>y^ h+->v7>, N-j8 
(7 ~ y x?;w T - 7 5 V zfn KfosHS-W* h+-> 
•>5>. r.:-?S.7^P f;kHJXh+->y->7>,, N 
~7±CJU- T-75VX PtVUh'J^ h+->->7 >* 

U< ;•; #9*147 ^k>^$BglcttbXI4; p-7v9\y 

[0 0:8 4 ] -> VfiBkM^V-s 1 ? >*> >^\(D^ 
31l4v S 5C;i <kH lz±%} ;l3$Sttv ->'J* 
20 £->7>;to >^iJ^*TMS.L; . 
iiSfr&T'fcyv l£Sai4, 's>->i;kS*^©J: j 5 

v<5^y ^y^^M**j*.o s>-y »T ■ *: 

[0 0 .8 .5,3 : ( F) i L,JC;CD77 5 K^HI4, ^Ita 

5Zt#*T*U<, -fV-7^JU7£ K, *Jttt#'J/?5 
7x- U7^;U75:F* 7 5 K ZkMVtm&fc 14 

«Kjv»i# bv .a^sfri*KscaT*«tis*t* c <t ic 

30 £ U BUTTS C£#TM**, 

[0 0 8.6] '(F) <hbT.07|?y7^ yp=hij;M«j| 
14.. spi^Eg^. 1 ~ 5 0 0m mtf^ljtP 0.1- 
1 0mmTW:iiJ»*l/<, y^f K 
^©^ICB^^^U, 4 0 OTCpJSEftStif iCftS 

[o o 8 7) 4f) t[y.x(oyymmMSnt, ®m*iz 

/Ky^y7^px^ux /-K'jv7;u^px5 1 u>. 
40 ^y > | J7;u^nx5 1 u>> 7Hyx>7 7JktPx?i/ 

rh77MPi5 1 U >/ / S.+-y- 70V^" P 7°P t' U 

T±IEt 7 y «Ey Vt- RHiftfy t^tm 

[0 0 8 8] cn&©7y*5RfflJB©«a*ai4. *a 

2,3 9 3, 6 9 7 ^WMIff&tfjKBttnil 2 , 
5 3,4, 0 5 84H»ft!cH3*3tiv 9iX.tirb77J\f 
^PX5 1 U>^K1fiSftfFT«®7> ; E-^A, ifiSlE 
K^iU 7A^(D^v^;bpg^tJ$fflt\T, 7-7 0 k g 
50 /cm'^DET 0~ 2 0 O-*C0S£TS£U »U 



( 10 



ftHW 1 1 - 1 7 2 0 6 3 
■18 



17 



&»wic«t u . sti* [009.63. (0 t ^xcommmsH^^Mt: 7 



[00'89] 7 y*»*ll©E^*att, 7 y XMNfll v7i-Mf7 U ;U<D7^l/®->'X7xjH£©£i£S 

«U »a-CjSBilS*TlfTlt«l»J*7^.-K. jgR 10 5r->, *U*+xxf l/^y^^^/^fJl/ 

;l;S$ir3 i -J!£7 p P*7;£; Sfcltf7yftX*M«'£tf£ — k y **vx7V>yjUt'*>t / *V- KUW 

>7-f-^-ic7^k 'SHa«4-«-« vjnf*^X77Jk 777'j vBttv^y-fe^ k 

Ta-fcftttPft*.' ttT, »l4(Dll*^bV7^- tfU* >m^J{f^-ty-< k .<& 7°'J ^KE/^ll -fev 

/t «/ 7&#irf s - isaaw * ; w v. <- -f k kx=: vm* y^u-t ^ -f wtoswe y >*« 

[0 0 9 0] *»Wiafel\T; ^gfcJBUT; £#fctf f*Oll&B*Kx7x7;k #yd"J-fe«JJ^r7U>lX^ 

&«5#^«tf*i*-a*fc(ixaju-i©-suftttfii±:' ->ifi/>i; 777 u^-k # y tf+vxT-uvtv 
»--CG)'-*E***cija^f«*. >•-'■•■■• 20 hmv#v7)\,*u>3i-T)\,=i.-y h^wr-s 

[00 9 1 ] (G) OSli, (A) £ (B) fr'&ttfttt KJSKi^k iJ^-^vXf7 

0 '&fc«nc'»-LTV #*b< ii 0 . ■= i ~2 0 ij >Kixf^f©^^^>? 1 ;^ y 

Ha.- sfc»3?u<fe* 0. 5~i obssp; gt)*T ^m-c**. r 

*L<I4, 1 ~ 5 M*T»*fr * ' * 'V v "r-SiV u ? : [0 0 9 7] (G) £ LT0**ftBMftK75 Kft. 7i 

[0 0 9 2] (G) ±Lt^«B^)irc05?S^t'x^ . -;k777y>g7S k /fP-kf7 U >S?75 

mtitor mi*. 77vx «d""4*->r;uR^u>. a k *? L a-A'i'\>m7SL rnvmamtimv^sT 

p-;?PP77k>, p-7nt77 Sh'. ■fr->;"ft8gJ»K^x^/-;U75 k 59\)>mi> 

U>; 2V 4 , 5 - h U 7*Pt7W>SfT*yv 77 X^/-;U75 a^*>Jlll»WBI^X^/ -;U7S 

U>#ft^S?SUO^ 7?V^$M# r |C±IEM©^S k * k-Y >K5>X» / -J\,7$:'m<DN, N ' — 2 H 

siex;i/m«<***«^uTt)'ifctv 0 ^ux, 7*y;u:-3o.vjft*/7s*HT&"y, ssic, y^v>t'7 (1 2- 

HrxjWUWfttt, 7^'J;UK>5 L ;k 7*'JJUK7*7 t KP*->7xx;U) 7x77y>Bt7£ k X7k>e 

;W|©RJB»*»1-807;U*jU**>5a*7fJ^M 7x7x7-7 U">H7 5 k X7k>t'7 (1 2-tKP* 

X77Jkt?2fc6 <) ->7x-;U) 777U>^75 k ^*1M7k>t:7 

[0 0 9 3] CC1T\ ftK#«fti*07*y JUI^T (1 2-th'P*->7i=;» 777 'J >I87 5 KH<D 

;U*ffiO*«tt, 3~4 0lf%iS^b<, SICI*, ffi»flIteKe7x7 5 &tfm-*->y k>t*7 (1 2 

5-2 -0MX#»ilT*4-. rs/t; -±iEftM^«it© -th'P*->7i^) 777U>K75 h'«0»#«5 

4J^Jtffl»» i P*'*}jSSRttK 1 0fi«%<DM E K % t'77 5 KT*S. 

mm* m&&&2 5°o 2-1 0 c p (%>7?i?7 [0 0 9 s] (o t uToKaigjft^^-Mi, 

X) ?*s:i««ff'*uv sattiBi2 : c p*ht 777'j;u7Ji/=i-;u^-fe7;i/7;U3-;u^©i ffl5©7 

(i.'«*Sfi«3&ffiTU -7a, 1 dic'P«tt^.«&SaA 40 ;U3-Jk y;Hfh-^7>xh^;Mjfo^f|7^a 

ttOlRliiiaS^ffiT^*. ■ -;k &WJ:fr*->x7U>K7*>;k75X ^'J^ 

[oo"94] (g) i bxtommmmitjm^tiaxshm *->x7u>7tv^^7->;u75>^T$.y, set, 

li, %LW}rt57<<>. jif&nv7<>, utwjvi? l J^+->x7U>7'j;Htx— r;W©#U7;b+l/> 

7. ^U^U7^>7^77, ^fi£/l77^>, SCXC I-^I/Xrj h££"f -57 'J JMfcX— 7Jk StX^U 

*i6o*»ilftft;"*'*iAtt7yftih, ^-+->x7U'>7 9 | j;kx-7;k ^uit+->x7u> 

■5c h'J K7->;kx- : r;k *U*+->x^-i/>-bf-;kx- 

[0 0 9 5] (G) ■ d: UT©««RBB«il8li. (E)«S 7;k ^ U ^+->X7U>777 U^kX-x^k tJx'J^ 

fflcflTjffi^fctroJa^oiawrejftitratfue/y-;!/' +->x7k>^u-<;kx-x;u^(D7txU^+vx7u> 

'J-»^7-fy>S, 9-*+->1 2^-7^7-tr> 7;U*;kx-x;k ?|tUt+yXfkV^^7ir 

»«f0^ffiWJHte»«¥T*a.- 50 ;ux— rJk ^'J^*vX7U>yx;k7xXjkx-x 



stj» ic .t y ^ 'j 7 h 7 7 ;u# p x7 1/ yvmtm e>ti 



xxjk777 U >M^7;k 7 xxVk777 'J >^7"7 

;i/#©8iflSK©i ffl57;ua-;ux77;k xtf^^^K 



( 1 

19 

tfg x t7 p;u b K'J >-x-x;k g ^+->x^ !✓> 
t'77 x y -;i/Al-f;k U .tf* ylf U>X5 1 U 

>7' g 3 -;k g x7p t° u > t'7s 7 x^-jua 
x— ^ 'J ^vx^ u >tf y ^-+i>7p t" 
g □■-j!k£-7 l /Wf©7K , J 7;u+u>x-x;i/a--> h 

[0 0 9 9) (G) iUT©^5^li, ±12X^7 g 

>M§f cos^tjft^co, a g. 9 a-^^;u>- 9 A^arp}^ 

7JU5^9A^V^->9Alf(D^«^TS.-5„ 1( 

[oi oo] *^B^icfei\r, jm?ici6i;-c, mpim®. 

15^^- (H) ^lE^-r-S^i^T^, mii', 

y7?u>^, ^g^u7^>^, ^ux^fj^, 

y7U*>J&, 1, 2-tKU7^vX>^ THg^bt: i 

=;i^T-&y, ^icTHg^^u^SiPi^ax^^h ' 
[oioi] (h) ©sia; (a) t '(b) 

KfiWH OOMfflfcttLT, $?£L<liO. 5-20 
a*ffi, Hlc££L<li, 1~1 OM«gp, ftfcJtfSL • 
<I4, 2~5fi*a!T<&.&. 20 

[oio2] ±iE7|Ju^u>iRittpr2ai4x5^hv- ; 
a, tz-jimtiL t s>x > jjM&a» s #3 7p y 

[0 1 0 3] ±fE7P'>^±tfi^#^^-r^,^S^f 

#RI4", 73^l>>, a->^;U7s^U : 
>, A^^JUX^UX p-i?pp^i/>, p-7 
P^EX^UX 2, 4, 5- HJ 7P ; E7^l'>^-e& : 

y, *?-u>j&i*fc#sun#, 7^u>^^ic±k 

[0 10 4] ±K7"P5/*ftB£#£*lfi»-*ft 
S->*x>*Sft|±, i, 3-^yX>, -fv7U>lf 

[0 10 5HLT, 7*P?/^ttK^ftfl!)7"Py^»jt 

i4. mmm\d-)i&m-><htz%m.t;W7u yzzsvm 
ftift^x>xrx/*fc[4-to«j»wic7jc*jsjn$ 

SB, S (BS) n MIL, nl4l~3CDfi»)-,yS 
(BSB).n,. ({I U n 14 1 ~ 2 ©SR.),.-.©. y " 7 - 
7P V *ttffi£fr*>. (SB) nX (ffi U. n IS 3 ~ 6 40 
©S6». XliESi^by-r^ -BttfcXX. .*.U 
ft^.«^©*y7''J>^9Ja*. ) T'«^$*i-5, Bgfl 
#£»£*it\«!:?*£tt (7*-) 7'P ytffta*#T 
$>•§> C £tf&$U*. fe^Tt S B © 2 S3, S B S.© 3 
fi. S BS B0 4M©g_7-7Py££B£ft;&*&£ 

[0 10 6] SBiBCfeirc ft*tttfS*£ti«J|ft 
ICI4, ifcgiafcDT, SMtURaL t>y-K7S> 

STSttSiJ, Sfc(4«*ffl*»6atfn*-|ISfc(4-» 50 



' ASHRM 1 - 1 7 2 0 6 3 

20 

tt±©W3titatt«l ( i ) ; €Eftr*ctatTtf-«. ' 

[0 1 0 7] ( I ) ©ftli, - (A) £ (B) jfc&fc**} 

attai oo««wic«ut, »$u<i4o. 05-2 

OltBglJ, MIC»*U<I4, 0. 1-1 0S«g|5, Hfc 

» * b < li, 1 - 5 maafTft*. 
[0108] *%w<Dmtmmmmmmittnm 

£ U l \m.WL(0-m t LTf4'3fc©fc©££tf* C * 

*. (a) ^g7^u>7;U7*>^hg9A^&y; 

/££l47?U>7;U7*>lg:r- \*VOA&t*?U> 
£©£■£& 1 - 5 0 M9,!:, ( B ) tfAfctt*?- U 

>3rwk9 9-5 oaasp. 
[0109] ±E»aio#&cii. ffin/ciisttiiipi 

[Q 1 10] CC0ctp|cUT?#6nfciliifi£^^l4, 
[0111] 

imm JUT, ; rt?ilcJ: y**Wt S SlcBfflicK 
wt:**, *»wi4 ^nicfc y in 6$iJPS* »lt* * COT 

l4/«SU e 

[o i 1 2] mmm. mmizisvzmz\t> jut 

[0 113] (1) "5Fir-*jjlii (Maa^ffHM : T 
GA;4) 

T, MUM^T, 4 0°C/»T'^SU, 5 0 0tTO» 
■ (%) ^, ^*-£l&m<DRm£btz. 
[0 1 1 4] (2) B£tt 

U L-9 4 IC^iMLfc V B (Vertical Bur 
■n i ng) JilCcty, &B.mk&(Dim*fTofZ. (1 

. (3) fjpJ^IS 
I S O- R 113 3 CSHJftO, #M5 k g. »jHS£2 
0 0 TC©*ft-C8B3[t«i¥»A»5Sft^raitt«!pJS Lfc. 
[0 115] mmi ttRffilTffl^-SS-fiE^ttJUT©*) 
CO^fflO/c, 

[01 1 6 ] (*r>. 7|? g 7 ^ k >7;U7 * >^^- h 'J 7 
AJg (PS S) COilii 

H. Tomita and R. A. Register, Macroriio (ecu I es, 26 (11) , 27 1 
96 (1 993) EEmomttSik left o T, ^ g 7 5^ U >C0 5? 
£ P PX* >jS?ttlC; XfitEK i*7K^©;g^^;^n 
LT 6 0 "CT- 5 e-IHSKS U 75 1 1> >7A7 * >^ 

h 'J 7 AT'f Sl Ufco »6*l/t7K y 7? U>7;U7 * > 
K^-hy7AlMC07;l/7^->^$|i 1 0 0 56T«y. a 
1 4 0 0 0 o fc ( P S S t*f 

'*) . 

10 117) (p) tti/yxmB 



.21 

m w zmwz (Gppsi^s) .. 

[ 0 1 1 8 ] (A) 7|C <J 7 x- |<> I— f)V ( P P E ) 
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